Introduction {#S0001}
============

Exercise-induced ST segment elevation without Q wave formation is a rare situation. Frequent causes are significant coronary stenosis, myocardial bridge and coronary vasospasm \[[@CIT0001]--[@CIT0004]\]. Slow coronary flow is an angiographic finding defined as the slow movement of contrast throughout the coronary lumen in the absence of epicardial coronary stenosis. Exercise-induced ST segment elevation is a very rare situation for patients with slow coronary flow.

We present here a rare case of asymptomatic inferolateral ST segment elevation in the recovery phase of the exercise stress test due to slow coronary flow, which has not been reported previously.

Case report {#S0002}
===========

A 49-year-old man presented with stable angina for more than 6 months. He had a history of smoking and hyperlipidemia. On admission physical examination, resting electrocardiogram and transthoracic echocardiography were normal. He underwent a treadmill exercise test with the Bruce protocol. The patient tolerated the exercise stress test (he was able to exercise for 9 min and the maximal heart rate was 158/min). However, during the recovery period (2 min 57 s after starting the recovery period) he suddenly developed ST segment elevation in leads D2, D3, aVF and V4-6 associated with reciprocal ST segment depression in leads D1, aVL and V1--V3 ([Figure 1](#F0001){ref-type="fig"}). The patient was asymptomatic. After sublingual nitroglycerin administration ST segment elevation gradually resolved in about 30 min. Coronary angiography (within 45 min of diagnosis) revealed normal coronary arteries with no apparent stenosis. However, coronary flow was significantly slowed in all coronary arteries ([Figure 2](#F0002){ref-type="fig"}). The thrombolysis in myocardial infarction (TIMI) frame count was 68 for the left anterior descending artery (normal: 36 ±1), 52 for the circumflex artery (normal: 22.2 ±4) and 44 for the right coronary artery (normal: 20.4 ±3). We planned to perform a provocative test; however, at that time neither ergonovine nor acetylcholine was present in our cath lab. Instead, we performed a hyperventilation test during coronary angiography, which was negative. The patient was reassured and discharged with acetylsalicylic acid 100 mg *q.d*., diltiazem 90 mg *b.i.d*., atorvastatin 20 mg *q.d*. and isosorbide mononitrate 40 mg *b.i.d*.

![**A** -- Exercise stress test during maximal exercise. **B** -- Exercise stress test at recovery phase with elevated ST segments in leads D2, D3, aVF, V4--V6 and depressed ST segment in leads D1, aVL, V1--V3](PWKI-10-22472-g001){#F0001}

![Right cranial view of left anterior descending and circumflex arteries during filling **(A)** and wash-out phase **(B)**. Right anterior oblique view of right coronary artery during filling **(C)** and wash-out phase **(D)**](PWKI-10-22472-g002){#F0002}

Discussion {#S0003}
==========

In the present paper, we report a 49-year-old man with asymptomatic inferolateral ST segment elevation in the recovery phase of the exercise stress test due to slow coronary flow, which has not been reported previously.

Exercise-induced ST segment elevation without Q wave formation is rarely observed. Its frequent causes are significant coronary artery stenosis, myocardial bridge and coronary vasospasm \[[@CIT0001]--[@CIT0004]\]. Exercise-induced ST segment elevation is a very rare situation for patients with slow coronary flow. To date, there is only one paper reporting exercise-induced ST segment elevation due to slow coronary flow \[[@CIT0005]\]. One of the interesting points of the present case is the occurrence of ST segment elevation in the recovery phase of exercise stress, which is even more rare \[[@CIT0006]\].

One possible etiologic explanation for the present case is coronary vasospasm. However, clinical and angiographic findings were not compatible with variant angina. The patient did not describe any anginal episodes at rest, especially during the morning. Additionally, the coronary angiogram of our patient was angiographically normal without any apparent stenosis. In the majority of patients with coronary vasospasm, significant eccentric proximal coronary obstruction of at least one coronary artery has been reported \[[@CIT0005]\]. For these reasons we considered that ST elevation occurred due to slow coronary flow.

Conclusions {#S0004}
===========

The learning points of the present paper are as follows: a) although significant coronary stenosis, myocardial bridge and coronary vasospasm are frequent causes of exercise-induced ST segment elevation, slow coronary flow might also cause it; b) one should keep in mind that ST segment elevation might also occur in the recovery phase; and c) ST segment elevation might be asymptomatic, as in the present case.
